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Automotive Tyres, Tubes and Rims Sectional Committee, TED 7

FOREWORD

This Indian Standard was adopted by the Bureau of Indian Standards, after the draft finalized by the
Automotive Tyres, Tubes and Rims Sectional Committee had been approved by the Transport Engineering
Division Council.

The following standards may be referred for rims:

IS No.

10694 (Part 2) :

10694 (Part 3) :

Title

996 Automotive vehicles — Rims — General requirements : Part 2 Passenger car
~rst revision)

991 Automotive vehicles — Rims — General requirements : Part 3 Commercial
vehicles rims (jhst revision)

10694 (Part 7): 1983 General requirements for rims for automotive vehicles : Part 7 Industrial truck
rims

For the purpose of deciding whether a particular requirement of this standard is complied with, the final
value, observed or calculated, expressing the result of a test or analysis, shall be rounded off in accordance
with 1S 2 : 1960 ‘Rules for rounding off numerical values (revise~’. The number of significant places
retained in the rounded off value should be the same as t!!at of the specified value in this standard.

  
  

 



ROAD HAZARD

IS 15794:2007

Indian Standard

IMPACT TEST FOR WHEEL AND
TYRE ASSEMBLIES (PASSENGER CARS,

LIGHT TRUCKS AND MULTIPURPOSE VEHICLES)

1 SCOPE

This standard specifies the test wheel and tyre
assemblies used with passenger cars, light trucks, and
multipurpose vehicles. The test is limited to a frontal
(radial) impact with both wheel rim flanges being
impacted simultaneously.

2 DEFINITIONS

For the purpose of this standard, following definitions
shall apply.

2.1 Frontal Impact Test Fixture — Test fixture for
evaluating the frontal (radial) impact performance of
wheel and tyre assemblies.

2.2 Drop Mass — Mass acting through the striker.

2.3 Striker — The shaped projection bolted to
the pendulum that impacts the wheel and tyre
assembly.

2.4 Drop Height — The falling height of the drop
mass (the height of the striker mass center above
the wheel hub center).

2.5 Striker Mass Centre — The intersection of
the vertical axis through the fulcrum and the
horizontal axis through the striker nose centre with
the pendulum hanging freely.

2.6 Wheel-Holding Fixture — Fixture used to
securely hold the wheel and tyre assembly during
testing.

2.7 Pendulum — The swing arm having a fhlcrum at
one end and the striker at the other end.

2.8 Bed Plate — A substantial member used to
locate and clamp the holding fixture securely.

2.9 Frame — A substantial member used to support
the fulcrum of the pendulum.

3 TEST PROCEDURE

3.1 Wheels and Tyres for Tests

New wheels and tyres intended for use on
passenger car, light truck, or multipurpose vehicles
should be used (the test wheels and tyres should not be
subsequently used on a vehicle).

3.2 Test Equipment

3.2.1 Road hazard test fixture (see Fig. 1) consisting
of,

a) A 1 828.8 mm pendulum having a drop mass of
54 kg (see Fig. 2),

b) A rigid fkame to support the pendulum,

c) A device for raising and releasing the
pendulum,

d) A device for limiting the impact to one hit,

e) A very low friction (self-aligning ball bearing)
fulcrum,

f) A striker (see Fig. 3), and

g) Gauge for measuring the drop height.

3.2.2 Bed plate for rigid support of the frame and
the wheel-holding fixtures. Wheel holding
fixture having a spindle height that matches the height
of the striker nose when the pendulum is in its ffee
position. The stiflhess of this fixture is very important;
it should not be less stiff than the fixture detailed in
Fig. 4.

3.2.3 Equipment Calibration

The impact force on the wheel and tyre assembly
depends upon the length of the pendulum, the inertia
of the pendulum, the shape of the striker and the friction
at the fulcrum. Calibrate the equipment to be sure that
the impact force is always correct:

a)

b)

c)

d)

e)

9

!3)

Confirm the pendulum length at 1828.8 mm;

With the pendulum horizontal, check that the
mass at the striker nose is 54 kg (see Fig. 5);

Measure the total swing mass of the pendulum
(164 kg);

Confirm the included angle of the striker nose
(1200);

Confirm the nose radius of the striker
(50 mm);

Confirm that there is no friction or binding of
the fulcrum by measuring the velocity of the
striker at 5 degrees before bottom dead center
when released from the horizontal position
(23.33 krnlh); and

With the pendulum hanging freely, check that
the striker mass center, used to measure the drop
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height, is located at the intersection of the
vertical centerline through the fidcrum and the
horizontal centerline through the striker nose
(see Fig. 5).

3.3 Test Procedure

3.3.1 When running the impact test all necessary
precautions shall be taken to provide a safe
operation.

3.3.2 Before the test, examine and measure the test
wheel and the test tyre and record all the criteria to be
evaluated.

3.3.3 Mount the test wheel to the wheel-holding
fixture and locate the assembly so that both the
wheel flanges are just touching the striker with the
pendulum in the free hanging position. The
centerline of the rim should also be aligned with
the centerline of the pendulum and striker. Clamp
the wheel-holding fixture securely to the bed
plate.

3.3.4 Mount the test tyre to the test wheel and inflate
to the required test pressure. Reinstall the tyre and
wheel assembly to the holding fixture and tighten the
wheel fasteners to the specified torque.

3.3.5 Raise the striker to the predetermined drop
height (height of the striker mass center above the
wheel hub center).

3.3.6 Allow the pendulum to fall freely from
the predetermined height (a mechanism may be
operational that will prevent any rebound impacts).

3.3.7 After the single impact remove the wheel and
tyre assembly from the wheel-holding fixture and
dismount the tyre.

3.3.8 Examine and re-measure the test components
and record any changes to the criteria being
evaluated.

4 PERFORMANCE CRITERIA — The wheel is
considered to have failed the test if any of the following:

a) visible fractures penetrate through a section of
the centre member of the wheel assembly,

b) centre member separates from the rim, and

c) tyre loses all air pressure within 1 min.

The wheel is not considered to have failed the test by
deformation of the wheel assembly or by fractures in
the area of the rim section struck by the face plate of
the striker.
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Bureau of Indian Standards

BIS is a statutory institution established under the Bureau of Indian Standards Act, 1986 to promote
harmonious development of the activities of standardization, marking and quality certification of goods and
attending to connected matters in the country.

Copyright

BIS has the copyright of all its publications. No part of these publications maybe reproduced in any form
without the prior permission in writing of BIS. This does not preclude the free use, in the course of implementing
the standard, of necessary details, such as symbols and sizes, type or grade designations. Enquiries relating to
copyright be addressed to the Director (Publications), BIS. ,

Review of Indian Standards

Amendments are issued to standards as the need arises on the basis of comments. Standards are also reviewed
periodically; a standard along with amendments is reafi%med when such review indicates that no changes are
needed; if the review indicates that changes are needed, it is taken up for revision. Users of Indian Standards
should ascertain that they are in possession of the latest amendments or edition by referring to the latest issue of
‘BIS Catalogue’ and’ Standards: Monthly Additions’.

This Indian Standard has been developed from Dot: No. TED 7 (466).
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